A ubiquitin-proteasome inhibitor bortezomib suppresses the expression of CYP11B2, a key enzyme of aldosterone synthesis.
CYP11B2 is a key enzyme involved in the synthesis of the mineralocorticoid aldosterone. CYP11B2 expression in the adrenal glands is controlled by the renin-angiotensin system (RAS), and plays an important role in the maintenance of electrolyte metabolism in higher organisms. Abnormal overexpression of CYP11B2 results in the disruption of mineral balance and can lead to hypertension. Though the molecular mechanism of the regulation of CYP11B2 expression has remained elusive, we hypothesize that compounds that prevent CYP11B2 expression could represent a novel class of antihypertensive drugs. In this study, we established a high-throughput screening system to identify such compounds, and subsequently carried out chemical screening. We found that the ubiquitin-proteasome inhibitor bortezomib could suppress CYP11B2 expression and secretion of aldosterone induced by angiotensin II (Ang II) in adrenocortical H295R cells. Moreover, bortezomib down-regulated the Cyp11b2 mRNA expression facilitated in the adrenal gland of Tsukuba hypertensive mice, resulting in subsequent lowering of their blood pressures. Furthermore, we observed the characteristic alteration of H3K27ac in the adrenal CYP11B2 gene promoter induced by Ang II stimulation, which was found to be disrupted by bortezomib. Taken together, these results suggest the possibility of developing novel antihypertensive drugs that prevent CYP11B2 expression.